Alteration of pectoral fin nerves following ablation of fin buds and by ectopic fin buds in the Japanese medaka fish.
The role of the pectoral fin bud for outgrowth by fin axons was assessed by ablation of pectoral fin buds and by transplantation of fin buds to ectopic sites in the embryos of the Japanese medaka fish (Oryzias latipes). Normally nerves from segments 1-4 (S1-4) and less frequently the S5 nerve converged at the base of the fin bud by extending toward the fin bud on the ventral surface of the axial muscles (H. Okamoto and J. Y. Kuwada, 1991, Dev. Biol. 146). Following ablation of the fin bud before motor growth cones have begun to extend laterally, nerves in S1-5 followed a trajectory down the middle of each segment parallel to the borders of the metamerically arranged axial muscles rather than converging. This trajectory was similar to that of more posterior segmental nerves which do not converge toward the fin bud. When fin buds were transplanted to more posterior segments, nerves from S1-5 often changed their trajectories and extended to the base of ectopic buds. Furthermore, motor nerves from segments posterior to S5, which normally do not innervate the fin bud, also extended to the ectopic fin bud. When faced with both the host and ectopic fin bud, motor nerves extended to either fin bud or branched and extended to both fin buds. These results demonstrate that the early fin bud is necessary for correct outgrowth of fin nerves and suggest that the fin bud normally attracts fin nerves to its base. One possible mechanism for the attraction of motor growth cones by the fin bud is a long distance cue emitted by the fin bud.